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By T. A. KEAN, M.D.
Assistant Physician, Mater Infirmorum Hospital, Belfast
AT a recent meeting of the Insurance Practitioners Central Committee (September,
1931), it was mentioned that one practitioner had prescribed as much as 5 oz. of
cod liver oil per diem for a panel patient. While it is admitted that this. case is
exceptional, there is ample evidence that a not inconsiderable number of practi-
tioners are in the habit of prescribing very large doses of cod liver oil in cases of
tubercular disease. That this treatment is empiric there is little doubt, and it is. with
the object of pointing out the possible dangers of such treatment that this article is
submitted.
Although it was not until 1912 that Sir F. G. Hopkins demonstrated the presence
of vitamins as essential to a healthy dietary, the existence of some such accessory
food factors had long been suspected. Even while scurvy was treated as an
infectious disease, it was recognised that the addition of fresh vegetables. or fruit
juice to the dietary cured the disease. Similarly cod liver oil and sunlight have
long been used in the treatment of rickets and of tuberculosis.
Cod liver oil contains vitamins A and D. Vitamin A is readily rendered inert by
heat in the presence of oxygen. Its action is growth-promoting, anti-infective, and
a preventative of xerophthalmia. It is widely distributed throughout the vegetable
kingdom, where its natural precursor is a yellow pigment known as carotene.
Carotene is transformed into vitamin A in the liver. It produces its physiological
effects when given in very small doses (1). Apart from its anti-infective action, it
plays no known part in the treatment of tubercular infections.
Vitamin D is thermostable. It can be prepared in concentrated form by the
irradiation of ergosterol with ultra-violet light. A preparation of irradiated ergos-
terol from the National Institute of Medical Research has now been adopted as the
international standard for vitamin D. The action of vitamin D in tubercular
infections is that it brings about the calcification of the tubercles. This action has
been described in detail by Levaditi and Li Yuan Po (2). They showed also -that
large doses of vitamin D caused abnormal calcium deposits in the aorta and the
kidneys (3).
During the past three years many other workers have called attention to the
toxicity of large doses of vitamin D. From the mass of original articles on this
subject, the following facts may be taken as now established.
(a) Calcification in the tissues at the site of pre-existing microbic lesions, e.g.,
tuberculosis and encephalitis lethargica. (Kreitmair, Kreitmair and Hintzelmann,
Reyher and Walkhoff, Wenzel, Wenzel and Hiuckel, Harris and Moore, Hubner,
Rabl, Herzenberg, Spies, Jacmin and Ledecq.)
(b) Variations in blood-calcium and in blood-phosphorus. (Klein, Smith and
Elvove, Brown and Shohl.) They are equally agreed on the presence of acidosis.
(c) A diminution of the bone calcium. (Miller and Fray, Bills and Wirick,
Brown.)
114Ihe miost strikinig evidence of the toxicity of itamnin D, however, is afforded by
the experiments carried out by Robert Sceur at the Hospital for Joint Diseases,
New York.
He administered, per os, to young guinea pigs, of medium weight, daily doses
of irradiated ergosterol vari-ing from 5,000 to 100,000 Steenbock rat-units over
periods of from four- to thirty-five days. (The present international standlard had not
then been fixed.) His general results were:-
1. A cessation of growth in all the animals.
2. A loss of weight, frequently absolute, more rarely relative (taking into account
the normal increase in the control).
3. A series of morbid symptoms: diarrhoea, increase of respiratory rate, loss of
vivacity, falling out of hair, and death after a time which depended on the condition
of the guinea-pig and the size of the dose.
4. T'hle Ai topsy.---Macroscopically, little change, but treate(d after vonl Kossa's
method, section of tlle organs revealed the presence of abnormal calcium deposits,
notably in the kidney, aorta, and heart, and less marked in lungs, stomach, and
intestines.
5. In five cases the guinea-pigs were killed, as their condition was precarious,
and, on examination of the blood, hypercalcoemia was found( in all cases (10.4 to
11.6 mg., the controls varying from 9.5 to 10.5). The normal phosphorus is about
8 mg. The animals killed during the first few days showed hyperphosphataemia
(9.5 on the fourth day); this then decreased progressively until it w\as only 5.5
on the thirty-fifth day.
In the bones the outstanding feature was the re-absorption of the bone. The
outer layers of the long bones, the ribs, the vertebrw, and the skull, consisted
of irregular shects, thin, badly stained with eosin, eaten away in notches. The
Haversian canals were enlarged and covered by normal bone-marrow cells and also
by osteoblasts.
These phenomena were especially manifested at the metaphyses of the long
bones. The intensity of the bony re-absorption seems to be a complex matter
depending oni the dose and the duration. The maximum was attained in animals
receiving 20,000 uniits per diem for twenty-one days.
Similar experiments with adult rats and with one adult guinea-pig showed that
the abnormal deposition of calcium was much more marked thaln in the young
guinea-pigs. rhat this is due to age rather than to race is suggested by the fact
that the adult guiniea-pig showed the same increase in the deposition of calcium as
the adult rats. It would also appear that young animals possess. a greater power
of calcium elimination than adults.
One ounce of cod liver oil is roughly equivalenit to 400 Steenbock rat-units, but
vitamin D content of cod liver oil varies very considerably. Although 2,000 Steen-
bock units per diemi are not likely to bring about the same dramatic sequela, as
recorded above, in the human adult, nevertheless there is sufficient clinical evidence
to show that the prolonged administration of large doses of cod liver oil is
followed by nausea, lassitude, diarrhea, and mv%ocardial degeneration. It would
117be of interest to the profession genierally if advocates of massive doses were to
have autopsies performed on the death of their tuberculous patients.
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REVIEWS
AN OUfLINE OF ENDROCRINOLOGY. By W. M. Crofton, B.A., M.D.
Edinburgh: E. & S. Livingstone. Second edition, 1929. pp. 163; 52 figures;
48 plates. 8s. 6d.
ON the whole tl-his little book is a useful exposition of the principles of endrocrinology. The subject
is dealt with succinctly under the headings of the various glands of internal secretion. In certain
chapters, especially the one on the pancreas, the author is very unorthodox, and the statement that
insulin should only be used in diabetes with severe acidosis will be accepted by fewv in our school.
In another place the author definitely states that "surgery is certainly the antithesis of a desirable
method" in the treatment of exophthalmic goitre, and that he had "cured the severest cases of this
disease by controlling the symptoms with first pituitary extract and the cause with immunisation."
There is much to bc said, however, for a book of this nature in which the author does not give
merely a summary of w'ell accredited facts, but has some original ideas to justify his going
into print.
DIAGNOSIS AND TREATMENT OF VENEREAL DISEASE. By David Lees,
M.D. Edinburgh: E. & S. Livingstone. Second( edition, 1931. pp. 634;
8 coloured plates; 87 figures. 15s. net.
IHIs excellent handbook on venereal disease contains 605 pages of reading matter, and is profusely
illustrated vith photographs and eight coloured plates.
It is a very practical book, different methods of treatment being fully dealt with. hfle treatment
of the early stages of syphilis is given in tables, each one set out for that stage in which the
(lisease is diagnosed. Syphilis of the nervous system is given separately, and the different tests
on the cer-ebro-spinal fluid are given in detail. Intensive methods of treating nervous syphilis are
showvn.
The chapter on the immediate and later toxic effects due to the administration of the arsenical
preparations is of great value to both the specialist and general practitioner. The whole subject
is fully considered, with details of treatment and methods of preventing their occurrence.
Gonorrhoea and its complications, both male and female, is shown in detail. The chapters on its
treatment are very complete.
A pharmacopaeia, with the variious drugs used in the treatnment of venereal disease, is given at
the end of the book.
This book can be thoroughly recommende(d to student andl p)ractitioner, especially on accouint
of its practical nature.
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